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Case Presentation
Initial clinical history. The patient, a 54-
year-old man, was initially evaluated at the
Mount Sinai-Irving J. Selikoff Center for
Occupational and Environmental Medicine
on 11 November 1999. He complained of
shortness of breath, wheezing, chest tightness,
dry cough, heart palpitations, and fatigue.
The patient had been a diamond grinder
for 14 years. His medical history revealed
breathing difﬁculties that began in 1996 and
became progressively worse. The patient
noticed that the onset of symptoms occurred
at the end of his work shift or after returning
home from work. He was free from symp-
toms during vacations and weekends.
In 1998 he developed heart palpitations
that presented at the same time as his breath-
ing difﬁculties. He underwent frequent hos-
pitalizations and visits to the emergency
department because of these sudden episodes
of heart palpitations. Eventually these
episodes were diagnosed as a paroxysmal
atrial ﬁbrillation.
Review of symptoms disclosed itching
and burning of the eyes and itching of the
skin related to his exposure at his work envi-
ronment. These symptoms abated when the
patient was away from his work. 
His past medical history revealed fre-
quent colds, mild sinusitis in 1998, and an
appendectomy 20 years before his initial
visit. He denied allergies to any medications
or to any other substance and had never
been diagnosed with asthma. He is a lifelong
nonsmoker.
Previous clinical course. A diagnosis of
“upper airway reactivity” was made in 1996,
but the relationship to the patient’s occupa-
tional exposure was not explored and no rec-
ommendations related to his work were ever
made. The patient was later evaluated by a
pulmonologist and a cardiologist, and given
prescriptions for albuterol and fluticasone
inhalers and for diltiazem and Coumadin.
The patient continued to work as a dia-
mond grinder, with his illness becoming
progressively worse. The frequency of his
breathing difficulties and heart palpitations
increased over time. He tried the inhalers
but finally discontinued these medications
because of his perception that they aggra-
vated his heart palpitations.
The patient also discontinued diltiazem
and Coumadin because he was very confused
and anxious because he did not understand
the nature of his disease. 
Occupational history. The patient’s
major work task was to polish diamond-
coated metal tools with a high-speed grinding
disk coated with abrasive microdiamonds.
He worked for 8 hr per day, 5 days per week.
His workstation was equipped with a high-
speed grinding disc covered with microdia-
monds and was supplied with a local exhaust
pipe located next to the grinding disc. The
patient reported that the capacity of this
pipe to extract the dust produced during
grinding was very limited. He described his
workplace as always being dusty. Residual
dust could always be noticed around the
exhaust pipe and over his workstation
(Figure 1). The patient worked in a sitting
position and was directly exposed to the dust
from the grinding process. He sporadically
wore a paper dust-mask as the only respira-
tory protection. Figures 1 and 2 show the
patient’s workstation and work tools. The
patient supplied these photographs as per
doctor’s request in an attempt to provide
more information about his occupational
history. 
Material safety data sheets of the patient’s
work revealed potential for exposure to the
following substances: phenolic resins, teﬂon,
calcium oxide, graphite, nickel, copper, sili-
con carbide, aluminum oxide, silver,
chromium, magnesium oxide, tin, glass, cry-
olite, silica, iron, tungsten, tungsten carbide,
phosphorus, and cobalt. 
Physical examination. An initial physical
examination at the Occupational Medicine
Clinic revealed an elevated blood pressure of
145/90 mmHg and a regular heart rate of 82
beats/min. The patient’s height was 6 feet
and his weight was 200 pounds. There was
moderate redness of the throat. Wheezing
was noted over the upper part of the right
lung. A linear appendectomy scar was noted
in the right lower quadrant of the abdomen. 
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We present a case of a diamond polisher who developed occupational asthma as a result of pro-
longed exposure to various potent and well-recognized asthma-inducing agents, including cobalt
dust. Although the patient was seen by various medical professionals during the initial course of
his illness and given an early diagnosis of a respiratory condition, there were no attempts to evalu-
ate the nature of his work, and therefore to establish a possible causal relationship with his expo-
sures. This case clearly illustrates the importance of such an assessment. The ultimate fate of this
patient (he had to retire from his job with a chronic and permanent illness) could have been
avoided by early environmental intervention. In addition, this case illustrates a possible complica-
tion of asthma, that is, a severe cardiac arrhythmia. In this case, both the patient’s symptoms and
the prescribed medications contributed to worsening of the patient’s underlying condition. Early
diagnosis and intervention of this patient’s work practices could have avoided this complication.
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cated irregular heart rhythm consistent with
atrial ﬁbrillation.
Laboratory evaluation. The patient had a
complete blood count, blood chemistry, and
urinalysis done in November 1999, for which
all results were normal. A coronary arteriogra-
phy and an echocardiogram performed in
January 1997 were normal. A thallium stress
test performed in December 1996 indicated
reversible ischemic disease involving the septal
wall of the left ventricle and irreversible
ischemic disease of the inferior wall of the left
ventricular myocardium. A chest radiograph
was normal, and a chest computed tomogra-
phy scan done on September 1998 indicated
small pleural changes related to scarring.
Spirometry tests performed in 1998 and
1999 were normal. Diffusion capacity and
arterial blood gases in March 1988 were
normal as well. 
Occupational medicine evaluation.
Repeated chest X ray and repeated spirometry
were normal. 
The patient was asked to complete a peak
expiratory ﬂow (PEF) diary both at work and
at home. The maximum PEF recorded was
800 mL, noted while the patient was free of
symptoms, mostly at home or during week-
ends. The minimum PEF was 400 mL,
recorded while the patient was experiencing
breathing difficulties such as shortness of
breath, dry cough, and wheezing, which hap-
pened most commonly at work or at home
after the end of his shift. Figure 3 is a plot of
the patient’s PEF values against time. A
methacholine challenge test was not per-
formed because of the coexisting paroxysmal
atrial ﬁbrillation. 
The pattern of PEF was consistent with a
diagnosis of occupational asthma. There was
a daily variability in PEF of > 20% between
maximal and minimal values. There was a
signiﬁcant decrease in PEF while the patient
worked with the grinding machine (shaded
area in Figure 3) compared to days spent at
work doing other tasks or compared to days
off work. 
Case management. The nature and impli-
cations of the diagnosis were explained to the
patient. At the time of his visit to our clinic,
improvement of the local exhaust system and
building ventilation at patient’s workplace
was not possible. In addition, at that time he
was unable to work with a respirator because
of the severity of his symptoms. There was
no other job available at his work site that
did not include similar exposures. Therefore,
we advised the patient to change his job.
Because of economic constraints, however, he
initially elected to continue to work; the
patient reduced the number of hours he
worked per week, but he continued to experi-
ence respiratory difﬁculties. He ﬁnally came
to understand the work-related nature of his
disease and became fully compliant with the
prescribed treatment of bronchodilators and
anticoagulants. He eventually decided to
retire from his job.
Clinical follow-up. Subsequent clinical
evaluations at our clinic after the patient had
quit his job indicated improvement in
asthma symptoms. In addition, the sudden
episodes of paroxysmal atrial ﬁbrillation were
less frequent as well. The patient was com-
pliant with his medication and continued to
receive medical care by his pulmonologist
and his cardiologist. A workers’ compensa-
tion claim for occupational asthma was ﬁled,
and the patient was awarded compensation
after his case was reviewed by a workers’
compensation judge.
Discussion
Asthma of occupational origin accounts for
5–15% of all newly diagnosed cases of
asthma (and up to 30% in some studies); it is
the most common form of occupational lung
disease in developed countries (1,2). Work-
related asthma includes two categories: occu-
pational asthma (OA) and work-aggravated
asthma. OA is deﬁned as asthma originating
from causes and conditions attributable to a
particular occupational environment and not
related to stimuli outside of the workplace
(3,4). Work-aggravated asthma is diagnosed
in individuals with a history of asthma that is
signiﬁcantly worsened by workplace environ-
mental exposure. Work-related asthma devel-
ops after occupational exposure to inhaled
gases, dusts, fumes, or vapors. 
Over 250 workplace chemicals have been
etiologically related to OA. The initial clini-
cal diagnosis is generally established based on
a history of temporal association between
exposure and the onset of symptoms (1,3–5).
OA has been reported among hard metal
workers exposed to low-molecular-weight
metals such as cobalt, chromium, and nickel.
Diamond polishers are one such group, and
they develop asthma as a result of exposure
to cobalt dust. The dust is generated from 
high-speed grinding disks coated with abra-
sive microdiamonds embedded in binding
cobalt powder (6–9). In this paper, we
describe the case of a diamond polisher who
developed occupational asthma that was
complicated by paroxysmal atrial ﬁbrillation,
a combination of diseases that placed the
patient at a potential risk of embolic stroke
(10,11). 
Diagnosis of work-related asthma (3)
involves establishing both the diagnosis of
asthma and the relation between asthma and
workplace exposures. The diagnostic process
begins with a thorough medical and clinical
evaluation, physical examination, and pul-
monary function testing directed to conﬁrm
the diagnosis of asthma. Once this is con-
firmed, a complete occupational history is
obtained. Specific points to outline in the
occupational history are a pattern of temporal
association between symptoms and workdays
and a history of occupational exposure to
symptom triggers, which may include either
substances or practices at work. Objective
information should be elicited as much as
possible. Product information may be
retrieved from review of labels or material
safety data sheets. Comparing the listed com-
ponents with published tables of agents
known to be capable of producing occupa-
tional asthma is always recommended
(12–14). Objective information about the
workplace is better confirmed by a walk-
through inspection of the workplace. The
participation of industrial hygienists in this
process is very helpful. Walk-throughs, how-
ever, require the cooperation from the
employer, which is seldom attainable. If not
available, further information of the work-
place, such as drawings or photos of the area,
are always helpful. Measurement of air con-
centrations of speciﬁc chemicals is not usually
necessary in the evaluation of work-related
asthma, as dose–response relationships are
highly variable and extremely low or unmea-
surable air concentrations can cause asthmatic
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Figure 1. The patient’s work station showing the
high-speed grinding disc covered with microdia-
monds and a local exhaust next to the grinding
disc. Note the condition of the exhaust pipe next
to the grinding disc.
Figure 2. Diamond-coated tools polished by the
high-speed grinding disc in the work process.responses (3). In everyday occupational 
clinical practice, qualitative exposure assess-
ment is always more useful. This can be
obtained by completing a diary of PEF mea-
surements while at work and while away
from work. Further information on the use
and interpretation of PEF diaries in occupa-
tional asthma has been published elsewhere
(3,15). Immunologic evaluation, either by
skin prick testing or serologic titers, can be
very helpful to conﬁrm a diagnosis of occu-
pational asthma, especially for sensitizing
agents. Major limitations of these assays are
the lack of standardization and the scarcity
of those tests that have been adequately stan-
dardized. The use of the specific challenge
test, although advocated by many as the
“gold standard” in diagnosis of OA, is a very
limited tool available only at few centers and
has limitations on its own. In this patient’s
case, a diagnosis of OA was conﬁrmed after
carefully reviewing the occupational history,
history of exposure, conditions of the work-
place, and PEF diary.
The purpose of this case presentation is
to demonstrate the importance of prompt
recognition of occupational asthma, espe-
cially if the patient has additional health
problems. In the early stage of his illness,
this patient noticed only breathing difﬁcul-
ties. He was given a diagnosis of “upper air-
way reactivity.” However, no connection was
made to his workplace as a source of expo-
sure to causative agents, although the
patient’s workplace material safety data
sheets noted potential for exposure to chemi-
cals such as nickel, chromium, phenolic
resin, and cobalt, all known as capable of
causing asthma. There was no assessment of
the risk exposure in the workplace, and there
was no early intervention or attempt to
reduce or eliminate exposure. At the time of
the initial evaluation, installation of engi-
neering controls such as a proper exhaust
ventilation system or containment of work
processes could have prevented the develop-
ment of permanent respiratory damage. If
this was not possible, administrative controls
such as modiﬁed duty or transfer to a differ-
ent work task should have been recom-
mended to reduce work exposure. In
addition, advice to wear a proper respirator
while working could have decreased the
patient’s exposure. Some authors have
described asthmatic patients who were able
to return to work with the help of appropri-
ate respirators, even when exposed to sensitiz-
ing agents (16). There was, however, nothing
done at an early stage to fully recognize and
diminish this patient’s work exposure. At the
time of his evaluation at the occupational
clinic, the history of aggravation of his symp-
toms despite treatment, his signiﬁcant anxi-
ety resulting from lack of response, and his
awareness as to the nature and cause of his
disease, combined with his inabilities to con-
trol his occupational exposure and to wear a
respirator, prompted us to recommend
removal from his work. The fact that, ini-
tially, the patient’s symptoms significantly
decreased during weekends and vacations
could have signified a better chance for
improvement of his disease (5). This oppor-
tunity, however, was lost because of the delay
of the diagnosis of occupational asthma and
the delay of proper intervention in the work
environment. 
This case further describes the difﬁculty
of managing occupational asthma when it is
not possible to change conditions in the
workplace. The progression of underrecog-
nized occupational asthma to chronic and
permanent disability is a well-recognized fact
in the occupational medical literature
(3,17,18). When faced with the impossibil-
ity of establishing controls at the workplace
or the lack of response to engineering or
administrative controls and use of personal
protective equipment, the only reasonable
recommendation left for the treating physi-
cian to make is to ask the patient to leave his
job. Most authors agree that the treatment of
sensitizer-induced OA is removal from expo-
sure (17). Vocational retraining should be
always considered in these cases. 
This case is a good example of the public
health implications of a diagnosis of occupa-
tional asthma. A patient who has been diag-
nosed with OA should be considered a
sentinel case, and it is the responsibility of
the treating physician to discover and pre-
vent new episodes of disease in co-workers.
There are different strategies in implement-
ing public health awareness and corrective
measurements at the workplace. More
details of this important issue have been
published by Friedman-Jimenez et al. (3).
After 2 years of breathing difficulties
related to occupational asthma, this patient
developed paroxysmal atrial ﬁbrillation. The
incidence of atrial ﬁbrillation increases with
age, coronary disease, hypertension, valvular
heart disease, and hypertrophic cardiomyopa-
thy (19–21). Atrial ﬁbrillation is a signiﬁcant
risk factor for nonembolic stroke [relative risk
(RR) = 1.56], embolic stroke (RR = 5.8), and
mortality (RR = 1.31) (22). Because of the
excessive risk of stroke, the patient was treated
with Coumadin, an anticoagulant medication
known to reduce the risk of stroke (22). 
This patient reported an association of his
symptoms of occupational asthma while at
work with the presence of palpitations. It is
difficult to ascertain a causal relationship
between the worsening of cardiac symptoms
and this patient’s asthma. In patients with
obstructive lung disease and cardiac arrhyth-
mia, bronchodilating agents such as beta-
receptor agonists or theophylline preparations
have been reported to induce supraventricular
tachyarrhythmias (23,24). This patient, how-
ever, was treated with relatively lung-selective
bronchodilators, which would be expected to
be less likely to induce arrhythmia. There is
also epidemiologic evidence that patients with
severe asthma have increased mortality from
ischemic heart disease (25). In any event, the
association of arrhythmia and asthma resulted
in a significantly increased morbidity that
caused him to repeatedly consult the emer-
gency room for heart palpitations. In addi-
tion, this association made the patient’s
asthma treatment much more difficult. As
noted, lack of early recognition of the origin
of this patient’s asthma resulted in progressive
aggravation of this illness, which contributed
to aggravating and further complicating the
general management of his cardiac and pul-
monary conditions. 
Occupational exposure in this patient
included exposure to cobalt dust. Exposure
to cobalt has been historically linked to the
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Figure 3. The plot of the patient’s PEF values diary. The shaded area indicates the period that the patient









































































































































)development of cardiomyopathy after an epi-
demic of this disease was described in a group
of heavy drinkers of beer to which cobalt sul-
fate had been added as a foam stabilizer (26).
A major pathologic ﬁnding in patients from
this group who died was myocardial necrosis
with thrombi in the heart and major blood
vessels. Other clinical features included poly-
cythemia, pericardial effusion, and thyroid
hyperplasia. Cobalt depresses oxygen uptake
by the mitochondria of the heart and inter-
feres with energy metabolism in a manner
similar to the effects of thiamin deficiency,
which explained the pathophysiology of car-
diomyopathy in these patients. In the present
patient, extensive cardiac evaluation, which
included electrocardiogram, echocardiogram,
stress test, and coronary arteriography, ruled
out any evidence of cardiomyopathy. This
led us to dismiss this diagnosis as a possible
explanation for this patient’s symptoms and
clinical ﬁndings.
Biologic monitoring for cobalt exposure
using blood or urine samples has been per-
formed in studies of cobalt exposure. Urine
excretion of inhaled cobalt has a two-phase
kinetics that does not allow easy correlation
between end-shift urinary and ambient air
levels. Therefore, demonstration of cobalt in
body ﬂuids may not be useful in identifying
risk for asthma, and as such it was consid-
ered not useful in diagnosing and managing
this patient (27).
In summary, we have presented a case of
a diamond-polisher who developed occupa-
tional asthma as a result of prolonged expo-
sure to many potent and well-recognized
asthma-inducing agents, of which the most
probable cause was cobalt dust. Although
the patient was seen by various medical pro-
fessionals during the initial course of his ill-
ness and given an early diagnosis of a
respiratory condition, attempts to evaluate
the nature of his work and therefore to
establish a possible causal relationship with
his exposures were not undertaken. The
occupational and general medical literature
increasingly cautions medical professionals to
strongly consider the possibility of occupa-
tional asthma in any new-onset asthma in an
adult patient (28). This case clearly illustrates
the importance of such an assessment. The
ultimate fate of this patient—having to retire
from his job with a chronic and permanent
illness—could have been avoided by early
environmental intervention (5). This case
also illustrates a not-so-frequent complication
of asthma: the association with a severe car-
diac arrhythmia. In this case, both the
patient’s symptoms and the medications con-
tributed to the worsening of this patient’s
underlying condition. Early diagnosis and
intervention of this patient’s work practices
could have avoided this complication. 
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